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EXECUTIVE SUMMARY

This performance monitoring program evaluates the progress of remedial actions in the
Clark Fork River Operable Unit (CFROU) of the Milltown Reservoir/Clark Fork River
Superfund sites toward meeting performance goals or identified reference values.
Environmental media monitored in 201 5 included surface water, instream sediment, vegetation,
macroinvertebrates, periphyton, fish , and birds. This report summarizes results of data
collected for each of these environmental media and evaluates progress toward attainment of
performance goals or in relation to reference values as of 2015.

Heavy metals o riginating from historic mining, milling , and smelting processes associated
with operations in Butte and Anaconda accumulated in the Clark Fork River streambanks and
floodplain over a period of at least 100 years. The primary sources of contamination aret  ailings
and contaminated sediments mixed with soils in the streambanks and floodplains, which erode
during high streamflow events and enter the river and other surface waters. In addition to
erosion, heavy metals are leached from the contaminated sediments and tailings directly into
the groundwater and eventually to surface water. These contaminant transport pathways result
in impacts to terrestrial and aquatic life along the Clark Fork River , as described in the Record
of Decision (ROD) for the site.

The Montana Department of Environmental Quality (MDEQ), as lead agency and in
consultation with the U.S. Environmental Protection Agency (USEPA) and the National Park
Service, oversees, manages, coordinates, designs, and implements remedial actions for the Cla  rk
Fork River site. The MDEQ coordinates with the Natural Resource Damage Program (NRDP) of
the Montana Department of Justice regarding implementation and integration of restoration
components to supplement the remedial actions. The MDEQ coordinates witht  he National Park
Service to implement remedial actions on the Grant  -Kohrs Ranch.

Data collected in 201 5 represents the sixth year of monitoring in the CFROU. Remediation
activities in the CFROU in 201 5 included active tailings removals and reconstruction in Phases
2 (1.9 river miles), Phases 5 and 6 (4.3 river miles), and the Eastside Road pasture are as
adjacent to Phases 12 and 13 (approximately 100 acres) .

Monitoring under this program was first conducted by MDEQ and RESPEC personnel in the
spring of 20 10, prior to initiation of any remediation actions within the CFROU. Since 2010,
some monitoring sites have been added to the monitoring program in Clark Fork River
tributaries. In addition, this monitoring program has been coordinated with long -term
monit oring by the U.S. Geological Survey (USGS) to complement data collected by the USGS
and minimize data duplication by each program. Monitoring methods and quality assurance
protocols guiding collection and analysis of the data described in this report are s  ummarized in
the project sampling and analysis plan (SAP) and the project quality assurance project plan
(QAPP).

The CFROU monitoring network in 201 5 included sixteen sample sites; seven mainstem
sites and nine tributary sites. Not all sites were sampled  for each environmental medium or for
each analyte of each environmental medi um (e.g., some surface water sites were only sampled



for mercury and methylmercury rather than the full suite of analytes). The monitoring network
was essentially the same in 2015 as in 2014 although t wo additional surface water, sediment,
and biological (i.e., macroinvertebrate and periphyton) monitoring sites were added to the
monitoring network in 2015. One new site (CFR -34; Clark Fork River at Williams -Tavenner
Bridge) was added on the Clark Fork River mainstem downstream from the Grant -Kohrs Ranch
National Park property. Site CFR -34 was added to provide a more detailed assessment of water
and instream sediment chemistry and aquatic biota that may be related to remediation planne d
for Phase 15 in the vicinity of the Grant -Kohrs Ranch property. In addition, one site was added
on Silver Bow Creek (SS -19; Silver Bow Creek at Frontage Road) immediately upstream from
the Warm Springs Ponds inlet. Site SS -19 was sampled under the Stream side Tailings Operable
Unit monitoring program in 2015 but those results are included in this report to provide a
comparison of conditions upstream and downstream from the Wa  rm Springs Ponds. For surface
water and instream sediment chemistry , the monitorin g program primarily monitored
concentrations of metal contaminants of concern ( COCs; arsenic, cadmium, copper, lead, and
zinc). However, for surface water, additional data was collected including nutrient and common

ion concentrations, and other field para meters (e.g., acidity). Surface water samples were
collected during each calendar quarter with two additional samples collected during the spring
snowmelt runoff period. Sediment samples were collected during the first and third quarters.
Macroinvertebrate and periphyton samples were collected during the summer (third quarter).
Fisheries data, collected by Montana Fish Wildlife and Parks, included trout population
abundance at long -term reference sites , in situ mortality of confined fish at selected sites , and
stream chemistry data . Bird monitoring data, collected by GoBirdMontana, included monitoring

of bird diversity at three sites in Reach A of the CFROU.

Streamflows throughout the upper Clark Fork River watershed were variable and ranged
from well below to slightly above the long-term median for the period of record at nearly all
sites during monitoring periods during 201 5. For example, during the winter (January and
February) streamflows were generally above the median , perhaps due to warmer than average
winter temperatures. The spring runoff peak was similar to the long -term median but
streamflows receded toward summer baseflow levels more rapidly following the peak compared
to the long -term median.

No exceedances of surface water performance goals occurred for any COCs except arsenic
and lead. Of 36 samples collected in the mainstem Clark Fork River in 201 5 (from six sites
during six sample periods), no samples (0%) had cadmium, copper, or zinc concentrations
exceeding the performance goal s. Three samples (8%) had lead concentrations e xceeding the
performance goal in the mainstem all of which occurred during the falling limb of the spring
runoff hydrograph. A rsenic commonly exceeded performance goals in Reach A but no
exceedances occurred in Reach C at Turah. Of 30 samples collected in the Clark Fork River in
Reach A (five sites during six sample periods), 9 0% exceeded the dissolved arsenic and 27%
exceeded the total recoverable arsenic performance goals. Sources of arsenic to the Clark Fork
River in Reac h A appear to be the Mill -Willow Creek watersheds and the Warm Springs Ponds.

In Mill -Willow Creek, 92% (11 of 12) of the samples exceeded the dissolved arsenic and 58% (7
of 12) exceeded the total recoverable performance goals in those sites. Arsenic concentrations in



Mill -Willow Creek were approximately the same at sites above and below the Mill  -Willow
Bypass suggesting that arsenic loading occurs in the upper portion of the watershed rather than
in the bypass reach. In Silver Bow Creek immediately downst ream from the Warm Springs
Ponds (and also downstream from the Mill -Willow Creek confluence) , 67% (4 of 6) of the
samples exceeded the dissolved arsenic and 5 0% (3 of 6) exceeded the total recoverable arsenic
performance goals but no samples in Silver Bow Creek immediately above the Warm Springs
Ponds exceeded either arsenic performance goals.
The highest instream sediment COC concentrations in the mainstem of the Clark Fork River
were typically observed in the uppermost sample sites in Reach A , and the lowest
concentrations were typically observed at the downstream -most site at Turah in 201 5.
Concentrations of arsenic, copper, lead, and zi nc exceeded the oOprobabl e
(PEC; the higher of the two reference values for the CFROU) at all of t  he Clark Fork River
mainstem monitoring stations during both sample peri ods in 2015. Among all sediment
sampling sites in the CFROU (15; each sampled twice annually) , arsenic most commonly
exceeded the PEC (93%) followed by copper (8 7%), lead, and zinc (77%), and cadmium ( 70%). All
sedi ment samples collected in the CFROU exceeded th
concentrationo6) in 2015.
Vegetation monitoring data was collected during the third quarter of 201 5 in Phase 1 of
Reach Ainthe CFROU. Thi s was the secdmd mpeat oof ngYé&ar Phase
not all revegetation activities had b  een completed in the third quarter of 2014 when vegetation
monitoring was first conducted in Phase 1. Three vegetation monitoring metric s were evaluat ed
in 2015 which had applicable Year 1 performance target s: woody plant survival on the
floodplain (target >80%), total native herbaceous cover on the floodplain (target >20%), and
noxious weed cover on the floodplain (<5%). Overall, woody plant survival was 85.5%, total
native herbaceous cover was 31.0%, and noxious weed cover was 0.1% , and therefore all Year -1
performance targets in Phase 1 of Reach A were achieved.
Overall biotic integrity of the macroinverdtebrate
all Clark Fork River tributary and mainstem sites; overall biointegrity scores throughout the
CFROU ranged from 72.5 to 99.2. For metals sensitivity, index classifications in the mainstem
were ononed ,and matdld sensitivity essores ranged f rom 83.3 to 98.6. Metals
sensitivity index classifications in the tributary sites w ere ¢slight 6at all sites and scores ranged
from 70.8 to 91.7. Nutrient sensitivity indemx &d,lamslgstiottdd cat i on
ranged from 61.1 to 100.0.
Periphyton monitoring included bioindices to evaluate the sensitivity of diatom algae
assemblages to sediment, metals, and nutrients. Impairment was more likely than not (i.e.,
O5 1 %or sediment at three tributary sites: the Mill  -Willow Creek (above the Mill -Willow
Bypass), Mill -Willow Creek (below the Bypass), and the Little Blackfoot River. Impairment from
sediment was more likely than not at one Clark Fork River mainstem site (at Gemback Road).
Impairment from metals was more likely than not at two tributa ry sites (Silver Bow Creek at
Warm Springs and the Little Blackfoot River) , and four mainstem sites (at Galen, near Galen
Road, at Gemback Road, and at Turah). Impairment from nutrients was more likely than not at
four tributary sites (both Mill  -Willow Cre ek sites, Silver Bow Creek at Warm Springs, and the



Little Blackfoot River) , and four mainstem sites (at Galen, at Gemback Road, at Deer Lodge,
and at Turah).

Survival patterns of caged fish in 2015 did not suggest that remedial activities negatively
influenced fish survival. Most of the mortalities of the caged fish occurred during summer low
streamflow periods when water temperatures were highest. Based on fish population
monitoring in the Clark Fork River, brown trout populations were low throughout th e river.
These results may be due to poor survival of fish hatched in 2012 which were age -3 fish during
the 2015 sampling period. Age -3 fish commonly are the most abundant fish sampled during
electrofishing surveys because younger fish (age-O to age-2) are not generally available for
capture using that sampling method and older fish are less abundant. Poor survival of fish
hatched in 2012 may have been due to drought -like conditions during that year. Mortality
estimates derived from population sampling data  suggest that trout mortality was highest in
Reach A, moderate in Reach B, and lowest in Reach C , and these results were consistent with
prior mortality estimates from radiotelemetry work in the river. Montana Fish, Wildlife, and
Parks also initiated strea m microchemistry work in 2015 to determine the natal stream of
mainstem fish. Additional research will be conducted for this work in 2016 and 2017.

Finally, bird monitoring was conducted for the first time in 2015 in Phases 1, 7, and 15 of
Reach A in the CFROU. In total, 84 species were observed , and diversity was similar among
phases: Phase 1 (50 species), Phase 7 (63 species), and Phase 15 (57 species).Of the 84 species
observed there were 18 duck, goose, and swan species; three loon and grebe species; two
cormorant and pelican species; one heron species; seven vulture and hawk species; one falcon
species; two rail and crane species; five shorebird species; five gull species; one dove species; one
kingfisher species; three woodpecker species; three flyca tcher species; three corvid species; five
swallow species; one chickadee species; three kinglet species; two mimic species; three New
World warbler species; seven sparrow species; seven blackbird species; and one finch species.
Five species observed are li sted as species of concern by the state of Montana: the common loon,
American white pelican, great blue heron, Frankl i no:
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1.0 INTRODUCTION

The Record of Decision (ROD) for the Clark Fork River Operable Unit (CFROU) identifie da
120-mile section of the Clark Fork River as a distinct Superfund operable unit [USEPA, 2004]
The CFROU extends from the Silver Bow Creek and Warm Springs Creek confluence to the
former Milltown Reservoir site at the Clark Fork River and Blackfoot Rive r confluence [ Figure
1-1]. Historic mining, milling, and smelting activities in Butte and Anaconda resulted in heavy
metal (cadmium, copper, lead, and zinc) and arsenic contamination in  the floodplain soils and
str eambanks of the CFROU [Bartkowiak et al., 2011] . Sources of metal contaminants of concern

(COCs) in the CFROU are tailings mixed with soil within the historic 100 -year floodplain
(primary source), contaminated surface water and shallow groundwater, contami nated instream
sediments, and contaminants in irrigation ditches adjacent to the CFROU [USEPA, 2004] .In

2008, a consent decree was negotiated between the state of Montana, the U.S. Government, and
the Atlantic Richfield Company for cleanup of the CFROU [M  ontana v. AR, 2008; U.S.A. v. AR,
2008]. The consent decree established that the state of Montana, through the Montana
Department of Environmental Quality (MDEQ), would serve as lead agency to develop and
implement the remedial design, remedial action, and  operation and maintenance of the remedy
for the CFROU [Montana v. AR, 2008; U.S.A. v. AR, 2008].

Specific remediation standards were establish end in the CFROU ROD for surface water,
groundwater, and vegetation but not for other environmental media [USEPA, 2004]. In lieu of
specific standards, reference values have been adopted by MDEQ for instream sediment,
geomorphology, periphyton, macroinvertebrates, and fish. The MDEQ has established this
monitoring program to assess the effectiveness of contaminant re moval from remediation on
attainment of remediation standards or reference values. Data is collected to describe abiotic
(surface water, instream sediment, river geomorphology) and biotic (terrestrial vegetation,
periphyton, aquatic macroinvertebrate, and fish) conditions in the CFROU to evaluate if
remediation standards or reference values are met and evaluate if conditions are improving
over time. Data collected in 201 5 represents the sixth year of data collected for this monitoring
program, which began i n 2010. The following paragraphs provide a brief summary of remedial
work conducted in the CFROU to date.

Remediation activities in Phase 1 [Figure 1-2] of the CFROU began in 2013 and project
construction was completed in spring 2 014. Revegetation actions in Phase 1 were completed in
fall 2014. Phase 1 consists of the upstream -most 1.6 river miles of the Clark Fork River,
immediately downstream from the Warm Springs Creek and Silver Bow Creek confluence. In
total, approximately 330 ,000 cubic yards of contaminated material was removed from a 60 acre
project area.

Remediation of Phase 2 [Figure 1-3] began in the summer of 2015 and construction was in
progress throughout the remainder of the year. Phase 2 con sists of the river banks and
floodplain along a 1.9 river mile section (88 acres) of the Clark Fork River , immediately
downstream from Phase 1. Completion of construction actions in Phase 2 are anticipated for the
summer of 2016 with revegetation actions expected to be complete by spring 2017. The
estimated volume of contaminated material to be removed in Phase 2 is 400,000 cubic yards.



Remedial plans for Phases 3 and 4 [Figure 1-4] are currently in the design phase. These
phases together consist of a 4.5 mile river length and an accompanying floodplain area of 261
acres. Construction activities are anticipated to begin in these phases in late 2016 or early 2017.

Remediation of Phases 5 and 6 [ Figure 1-5] began in the summer of 2014 and construction
was in progress throughout 2015. Phases 5 and 6 consist of the river banks and floodplain along
a 4.3 river mile section (125 acres) of the Clark Fork River, immediately downstream from
Phase 4. Completion of c onstruction actions in Phases 5 and 6 are anticipated for the summer of
2016 with revegetation actions expected to be complete by spring 2017.

Remedial plans for Phase 7 [ Figure 1-6] are currently in the design phase. Phase 7 con sists of
a 1.9 mile river length and an accompanying floodplain area of approximately 84 acres.
Construction activities are anticipated to begin in Phase 7 during the summer of 2016.

Remedial plans for Phases 8 and 9 [ Figure 1-7] are currently in the sampling and site
characterization phase. Phases 8 and 9 consist of a 5.1 mile river length and accompanying
floodplain area. The expected start date for construction has yet to be determine d for Phases 8
and 9.

Remediation occurredin 2012 and 2015 in the OEastside
Phases 12 and 13 [Figure 1-8]. This work consisted of removal of contaminated material from
pastures in an area of approximately 100 acres that had been flood irrigat  ed with contaminated
water from the Clark Fork River. This project area is located outside the Clark Fork River
floodplain. Ongoing monitoring of vegetation establishment and weed control is being conducted
in the Eastside Road and pastures. That monitorin g work is not described within this report.

Remedi al pl ans for t he bBidurer 1e9via the town oPlReerk ddgea r e a

Montana are currently in the sampling and site characterization phase. The Arrowstone Park
project area consists of a 1.2 mile river length and accompanying floodplain area.  The start date
for construction activities in the Arrowstone Park area is yet to be determined.

Remediation occurred in residential yards andt he o0Trestl ed ar ea namh
a portion of Phasel4 [Figure 1-10]. This work consisted of removal of contaminated material
from residential yards and a recreational area along the Clark Fork River in the City of Deer
Lodge. The work was completed in 2011 and approximately 10,000 cubic yards of contaminated
soils were removed.

Remedial plans for Phases 15 and 16 [ Figure 1-11] are currently in the design phase. These
phases together consist of a 2.7 mile river length and an accompan ying floodplain area of
approximately 120 acres, which lie within the boundary of the Grant Kohrs Ranch National
Park. Construction activities are anticipated to begin in these phases in 2016 and a total
estimated volume of 400,000 cubic yards of contamina ted material will be removed.
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